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RETRIEVAL KEY IS GENERATED TO RETRIEVE VECTOR UNIT 
DEPENDING ON VECTOR AND RESTRICTION ENZYMES USED 
ON VECTOR SIDE AND OBJECT DNA FRAGMENT SIDE 



VECTOR UNIT IS SPECIFIED USING GENERATED RETRIEVAL 1/ 
KEY AND AUTOMATICALLY REMOVED 



F I G. 5 



<> INPUT OF VECTOR O 

TYPE OF USED VECTOR IS SELECTED FROM VECTOR LIST 



S6 



O INPUT OF RESTRICTION ENZYME O 

USED RESTRICTION ENZYME IS SELECTED FROM RESTRIC- 
TION ENZYME LIST 



S7 



O VECTOR UNIT SPECIFICATION PROGRAMO 

RETRIEVAL KEY IS GENERATED AND RETRIEVED FROM 
VECTOR AND RESTRICTION ENZYME INFORMATION HOMOLOGY 
CHECK IS MADE BETWEEN RETRIEVAL KEY AND MULTIPLE 
CLONING SITE TO SELECT VECTOR UNIT 
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0 REMOVAL 


OF 


VECTOR 


UNIT 


O 


VECTOR UNIT SPECIFIED 


BY 


VECTOR 


UNIT 


SPECIFICATION 


PROGRAM IS REMOVED 
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SELECTING CLONE 



S11 
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SELECTING FROM AUTOMATIC VECTOR UNIT REMOVAL MENU J 
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SELECTING VECTOR FROM VECTOR LIST 
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SELECTING RESTRICTION ENZYME USED IN GENERATING 
VECTOR ANTECEDENT END 
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SELECTING RESTRICTION ENZYME USED IN GENERATING / 
VECTOR CONSEQUENT END 



SELECTING RESTRICTION ENZYME USED IN GENERATING 
DNA FRAGMENT ANTECEDENT END 
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SELECTING RESTRICTION ENZYME USED IN GENERATING / 
DNA FRAGMENT CONSEQUENT END 
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EXECUTING VECTOR UNIT SPECIFICATION AND REMOVAL 
PROGRAM 
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Ml 3MP 1 8 
Ml 3MP 1 9 
PBR3 2 2 
PSL 1 1 8 0 
PSL 1 1 9 0 
PT7T3 1 8U 
PT7T319U 
PTZ 1 8R 
PTZ 1 9R 
PUC 1 8 
PUC 1 9 , ETC. 
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VECTOR DB FORMAT 



>ID 

PUC18 

TOSCGCmCfi6T6ATSACS6TGAAAACCTCT6ACACATGCAG^ 

GCCGGGA^GACMGCCCGTCAGGGCGCfiTCAfiCMGTGTTGGCGGGTGTCSGGGCTGGCTTAACTATGCGGCATCAGA 
GCAGAnGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCAQGATGCGT^ 

ArrCSCCATTWGGCTGCGCMCTGTOGGMGGGCGATCGCTGCGGGCCTCTTCGCTATTACK 

GGATGTGCTGCAAGGCGATrAAGTTGGGTAACGCCAGGGTTTTCCCACT^ 

GOTGCAIGCCTGOGJTCGA^ 

GTGTGAAATTGTTATCOK^^ 

AGTGAGCTAACTCAamATTGCSTTGCS^ 

GAATCGGCCMCGCGCGGGGAGAGGCGGTnGCGTATTGGGCGCTCrrCCGCTTCCTCGCTCACTGACTCG 

GTMTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAMGGCGGTMTACGGTTATCCAQGAATCAGGGGATAACGCAGG 

AAAGAACATGTGAGCAAMGGCCAGCAAAAGGCCAGGMCCGTAAAMGGCCGCGnGCTGGCGTTT^ 

GCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAMCCCGACAGGACTATAAAGATACM 

TTrCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGAtt 

GGGAAGCGTGGCGCmCTCAAAGCTCACGCT^^ 

TGCACGMCCCCCCGTrCAGCCCGACCGCTGCGCCnATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGAC 

TTATCGCCACTGGCAGCAGCCACTGGTMCAGGATrAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTG 

GTGGCCTAACTACGGCTACAfl^GMGMCAGTATITGGTATCT^ 

TTGGTAGCTCTTGATCCGGCAMWMCCACCGCTGGTAGCGGTGGTTTTTTO 

AAAAMGGATCTCMGMGATCCTTTGATCTTTTCTACGGGGTCTG 

TTTGGTCATGAGATrATCAAAMGGATCTTCACCrAGATCCTrTTAMTTAAAMTGAAGTT^ 

TATATGAGTAMCnGGTCTGACAGmCCMTGCnMTCAGTGAGGaCCTATCTCA&CGATCTffrCTAmCGTTCA 

TCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCT5CAATGAT 

ACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTC 

CTGCMCmATCCGCCTCCATCCAGTCTAnMnGTOCCGGGAAGCTAGAGTMGTAGTTCGCCAGTTAATAGm 

CGCMCGnGTOCCATTGCTACAGGCATCGTGGTGTaCGCTCGTCGmGGTATGGCTTCAnCAGCTCCGGTTCCCA 

ACGATCMGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAA 

GTAAGnGGCCGCAGTGnATCACTCATGGTTATGGCAGCACTGCATMTTCTCTTACTGTCATGCCATCCGTAAGATGC 

rmCTGTGACTGGTGAGTACTCAACCMGTCATT'CTGAGAATAGTGTATGCGGCGACCGAGTOCTCTTGCCCGGCGTC 

AATACGGGATMTACCGCGCCACATAGCAGMCmAAMGTGCTCATCAnGGAAMCGTTCTTCGGGGCGAAMCTCT 

CMGGATCTTACCGCTGnGAGATCCAGnCGATGTMCCCACTCGTGCACCCMCTGATCTTCAGCATCTmACTTTC 

ACCAGCGTTTCTGGGTGAGCAAAMCAGGAAGGCAAMTGCCGCAAAAMGGGMTMGGGCGACACGGAMTGTTGM 

ATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTC 

>MULTI 

399.. 450 



FIG. 9 
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VECTOR SIDE 

HIND III 
SPH I 
PST I 
SAL I 
ACC I 
HINC II 
XBA I 
BAMH I 
SMA I 
XMA I 
KPN I 
SAC I 
ECOR I 



OBJECT DNA 
FRAGMENT SIDE 

HINDIII 
SPH I 
PST I 
SAL I 
ACC I 
HINC II 
XBA I . 
BAMH I 
SMA I 
XMA I 
KPN I 
SAC I 

ECOR I 

OTHER RESTRICTION 
ENZYME 
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DETERMINING RETRIEVAL KEY 

TWO RETRIEVAL KEYS ARE GENERATED ON EACH OF 5' 
(FORWARD) AND 3' (BACKWARD) SIDES ACCORDING TO 
VECTOR TYPE AND RESTRICTION ENZYME INFORMATION 



HOMOLOGY RETRIEVAL 

. AFTER HOMOLOGY RETRIEVAL USING RETRIEVAL KEY. 
PRIMARY CANDIDATE LISTS FOR BOUNDARY PORTION 5' 
AND 3' SIDES ARE Qr/v£**r* /> 

^ 

HOMOLOGY CHECK 

HOMOLOGY CHECK IS MADE BETWEEN MUTIPLE CLONING 
SITE AND PRECEDING AREA OF PRIMARY CANDIDATE FOR 
5' BOUNDARY PORTION AND FOLLOWING AREA OF PRIMARY 
CANDIDATE FOR 3' BOUNDARY PORTION TO GENERATE 
LIST OF SECONDARY CANDIDATES FOR BOUNDARY PORTION 

SPECIFYING BOUNDARY AREA 

CHECK THAT EACH CANDIDATE IS UNIQUE, AND CHECK 
POSITIONAL RELATIONSHIP BETWEEN 5' SIDE SECONDARY 
CANDIDATE AND 3' SIDE SECONDARY CANDIDATE. IF OK. 
THESE CANDIDATES ARE SPECIFIED AS VECTOR UNIT. - 

DETERMINING PORTION CLEAVED 
PORTION CLEAVED IN BOUNDARY AREA IS DETERMINED 
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DOES SINGLE-STRANDED AREA IN RESTRICTION ENZYME 
SITE ON VECTOR 5' SIDE EXIST ? IF YES, WHICH 
SIDE IS IT LOCATED, 5' SIDE OR 3' SIDE t 



/ 



5' SIDE 



NONE 



3' SIDE 
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DOES SINGLE-STRANDED 
AREA IN RESTRICTION 
ENZYME ON OBJECT DNA 
FRAGMENT 5" SIDE 
EXIST .ON 5' SIDE ? 
Yes No 



DOES SINGLE-STRANDED AREA 
OF RESTRICTION ENZYME 
EXIST IN RESTRICTION 
ENZYME SITE ON OBJECT 
DNA 5' SIDE ? 
No Yes 



4 
4 
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IS 


CV1B5] 


EQUAL 


TO 


CF1B5] 


? 


Yes 




No 



4 
4 



4 



s 



x 
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DOES SINGLE-STRANDED 
AREA IN RESTRICTION 
ENZYME ON OBJECT DNA 
5' SIDE EXIST ON 3' 
SIDE ? 
No Yes 



4 4 
4 



5' SIDE RETRIEVAL KEY 
IS DETERMINED TO BE 
[VIA] + CF1C3 



T 



c^e^^c^c^e^ £ ^^^^^^^^^^ 
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5' SIDE RETRIEVAL 
KEY IS DETERMINED TO 
BE [VIA ] + [V1B5] 
+ CF1C ) 

T 
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MIS-SELECTION OF RE- 
STRICTION ENZYME-GO TO 
RESTRICTION ENZYME 
SELECTING PROCESS. 

T 



5' SIDE RETRIEVAL 


KEY 


IS DETERMINED TO 


BE 


[VIA] + CV1B3] 


+ 


CF1C3 
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FIG. 15 



S 4 1 



DOES SINGLE-STRANDED AREA EXIST IN RESTRICTION 
ENZYME SITE ON VECTOR 3' SIDE ? IF YES, ON WHICH 
SIDE IS IT LOCATED, 5' SIDE OR 3' SIDE ? 



5' SIDE 



NONE 



3' SIDE 



S 4 0 



4 
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DOES SINGLE-STRANDED 
AREA IN RESTRICTION 
ENZYME ON OBJECT DNA 
3' SIDE EXIST ON 5' 
SIDE ? 
Yes No 



DOES SINGLE-STRANDED AREA 
OF RESTRICTION ENZYME 
EXIST IN RESTRICTION 
ENZYME SITE ON OBJECT 
DNA 3' SIDE ? 
No Yes 
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4 
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IS 


[F2B53 EQUAL 


TO 


CV2B5) ? 


Yes 


No 



4 
4 



4 



T 



X 



DOES SINGLE-STRANDED 
AREA EXIST IN RESTRIC- 
TION ENZYME ON OBJECT 
DNA 3* SIDE.EXIST ON 
3' SIDE ? ' 
No Yes 
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5' SIDE RETRIEVAL KEY 
IS DETERMINED TO BE 
CF2A3 + [V2C3 

7 
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IS CF2B33 
[V2B3J ? 

No 



EQUAL TO 



Yes 



^^>=!>=i>=5>={><={>={>^ ^^^^^^^^^^ 



3' SIDE RETRIEVAL 




MIS-SELECTION OF 




3' SIDE RETRIEVAL KEY 


KEY IS DETERMINED TO 




RESTRICTION ENZYME- 




IS DETERMINED TO BE 


BE CF2A J + [F2B5] 




GO TO RESTRICTION 




CF2A3 + CV2B33 + 


+ CV2C 3 




ENZYME SELECTING 




CV2C3 






PROCESS 
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FIG. 16 



WHEN HIND TSL IS SPECIFIED ON VECTOR 5' SIDE 
XBA I IS SPECIFIED ON VECTOR 3' SIDE, HIND IE IS 
SPECIFIED ON OBJECT DNA 5' SIDE , AND XBA I IS 
SPECIFIED ON OBJECT DNA 3' SIDE 



(***** INDICATES RESIDUAL MULTIPLECLONING SITE 
(+HH INDICATES AN OBJECT DNA FRAGMENT 



GTGCCAAGCTTt H H + + + +++++++1++ TCTAGAGGATCCCCGGGTACCGAGCTCGMTTCGT AAT 
AAGCTT TCTAGA 
t it 

5' SIDE RETRIEVAL KEY 9' SIDE RETRIEVAL KEY 
(IN THIS EXAMPLE, (IN THIS EXAMPLE, XBA I SITE ) 

HIND HE SITE ) 
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SEARCHING BASE SEQUENCE OF OBJECT CLONE USING 5" ]/ 
SIDE RETRIEVAL KEY 

^ 

STORING, AS LIST OF PRIMARY CANDIDATES FOR BOUNDA- [/ 
RY PORTIONS. RETRIEVAL KEYS AND RETRIEVAL RESULTS 
OBTAINED AS AREAS INDICATING HOMOLOGY EXCEEDING 
PREDETERMINED VALUE. (LIST 5) 



FIG. 18 



SEARCHING BASE SEQUENCE OF OBJECT CLONE USING 3' 
SIDE RETRIEVAL KEY 



STORING, AS LIST OF PRIMARY CANDIDATES FOR BOUNDA- 
RY PORTIONS, RETRIEVAL KEYS AND RETRIEVAL RESULTS 
OBTAINED AS AREAS INDICATING HOMOLOGY EXCEEDING 
PREDETERMINED VALUE. (LIST 3) 
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DEFINING, IN MULTIPLE CLONING SITE OF VECTOR, RE- 
STRICTION ENZYME SITE USED IN SHEARING 5' SIDE IN 
MULTIPLE CLONING SITE OF VECTOR AND AREA OUTSIDE 
ON 5' SIDE AS 5' SIDE RESIDUAL MULTIPLE CLONING 
SITE (5MCS) 



SH 



WHEN VECTOR DB CONTAINS BASE SEQUENCE OTHER THAN 
MULTIPLE CLONING SITE, SUM OF 5MCS AND 5 BASES ON 
5' SIDE FROM 5MCS IS DEFINED AS 5' SIDE RESIDUAL 
VECTOR AREA (5VA). IF VECTOR DB CONTAINS ONLY BASE 
SEQUENCE OF MULTIPLE CLONING SITE IN VECTOR DB, . 
THEN 5 MCS IS 5VA. 



J 
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■A HOMOLOGY CHECK IS MADE ACCORDING TO FOLLOWING FLOWCHART 
ON ALL ELEMENTS IN PRIMARY CANDIDATES FOR BOUNDARY PORTIONS 
(LIST 5) OBTAINED IN 5' SIDE HOMOLOGY RETRIEVAL 



DEFINING EACH CANDIDATE IN LIST 5 AND SEQUENCE 
AREA OUTSIDE ON 5' SIDE AS HOMOLOGY CHECK AREA 
(5HCA) FOR CORRESPONDING CANDIDATE 



4> 



COMPARING NUMBER OF BASES IN 5' SIDE RESIDUAL 
VECTOR AREA (5VA) , NUMBER OF BASES OF 5HCA, AND 
NUMBER OF BASES 20, AND DEFINING SMALLEST NUMBER 
OF BASES AS NUMBER OF BASES FOR USE IN HOMOLOGY 
CHECK (HCB) 



$83 
SM 



EXTRACTING HCB BASES FROM 3' SIDE OF 5VA TO CHECK \f 
HOMOLOGY TO HCB BASES ON 3' SIDE OF 5HCA 
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WHEN CONSTANT HOMOLOGY IS OBTAINED, EXTRACTED 
BASES ARE DEFINED AS SECONDARY CANDIDATES FOR 5' 
SIDE BOUNDARY PORTIONS. 



S S 6 



FIG. 2 0 
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PRIMARY CANDIDATES FOR 5' SIDE BOUNDARY PORT 

5HCA-- > 

CLONE BASE SEQUENCE 



ONS 



FIG. 21 



DEFINING, IN MULTIPLE CLONING SITE OF VECTOR, RE- 
STRICTION ENZYME SITE USED IN SHEARING 3' SIDE IN 
MULTIPLE CLONING SITE OF VECTOR AND AREA OUTSIDE 
ON 3' SIDE AS 3' SIDE RESIDUAL MULTIPLE CLONING 
SITE (3MCS) 



V 
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WHEN VECTOR DB CONTAINS BASE SEQUENCE OTHER THAN 
MULTIPLE CLONING SITE, SUM OF 3MCS AND 5 BASES ON 
3* SIDE FROM 3MCS IS DEFINED AS 3' SIDE RESIDUAL 
VECTOR AREA (3VA). IF VECTOR DB CONTAINS ONLY BASE 
SEQUENCE OF MULTIPLE CLONING SITE IN VECTOR DB 
THEN 3MCS IS 3VA. 
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A HOMOLOGY CHECK IS MADE ACCORDING TO FOLLOWING FLOWCHART 
ON ALL ELEMENTS OF PRIMARY CANDIDATES FOR BOUNDARY PORTIONS 
(LIST 3) OBTAINED IN 3' SIDE HOMOLOGY RETRIEVAL 



DEFINING EACH CANDIDATE IN LIST 3 AND SEQUENCE 
AREA OUTSIDE ON 3' SIDE AS HOMOLOGY CHECK AREA 
(3HCA) FOR CORRESPONDING CANDIDATE 



/ 



COMPARING NUMBER OF BASES IN 3' SIDE RESIDUAL 
VECTOR AREA OVA), NUMBER OF BASES OF 3HCA AND 
NUMBER OF BASES 20. AND DEFINING SMALLEST NUMBER 
OF BASES AS NUMBER OF BASES FOR USE IN HOMOLOGY 
CHECK (HCB) 



/ 
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EXTRACTING HCB BASES FROM 5' SIDE OF 3VA TO CHECK 
HOMOLOGY TO HCB BASES ON 5" SIDE OF 3HCA 



./ 
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WHEN CONSTANT HOMOLOGY IS OBTAINED, EXTRACTED 
BASES ARE DEFINED AS SECONDARY CANDIDATES FOR 3' 
SIDE BOUNDARY PORTIONS. 



/ 
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FIG. 2 2 



SIDE 

??????????????????????????????????SSSSSSSSfl 



<— -> 



3' SIDE 



PRIMARY CANDIDATE FOR 3' SIDE BOUNDARY PORTION 

<-- 3HCA > 

<— -- - CLONE BASE SEQUENCE — -> 



FIG. 23 
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DISPLAY 30 



PROCESSING DEVICE 10 



VECTOR INPUT UNIT 11 



RESTRICTION ENZYME INPUT UNIT 12 



VECTOR UNIT SPECIFYING UNIT 13 



VECTOR UNIT REMOVING UNIT 14 



RETRIEVAL KEY CREATING UNIT 15 



INPUT UNIT 40 
USER 



MEMORY 20 



DATA READING 
DEVICE 50 
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